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1. BBE,4EHHE 

B pJI.IJ.e pa6oT
11

-
71 

~eHoMeuonorHqecKaJI 

pO)K,IJ.eHHJI a,IJ.pOHOB B 

:mepn.11x. 

uaMH 6~na npe.IJ.llO)KeHa H pa3BHTa 

MO.IJ.enL npouecca MHO)KeCTBeuuoro 

JI,IJ.epHOM semecTBe npH B~COKHX 

Hx OCHOBH~M MOTBBOM 6blll0 CTpeMneHBe B~JICHBTb 

npocTpaucTBeHHo-speMeHHOi xo.IJ. pa3BBTBJI npouecca, qTo 

TPY.IJ.HO C,IJ.enaTL, He BCllOllb3YJI llllOTHYIO cpe,IJ.y. 

MaTeMaTHqecxai annapaT MO,IJ.enH onpe,IJ.enJieTCJI npe.IJ.

nmKeHHoi HaMH CBCTeMOH HenBHeHH~X HHTerpO.IJ.B~epeH
UHallbH~X ypaBHeHHH, OllBCbiBaiOIUBX ,IJ.BB)KeHBe B cpe,IJ.e 

HeCTa6HllbHOrO 06beKTa C H3MeH.IIIOIUBMHCJI xapaKTepBCTB

KaMH /Maccoi, pa3MepoM, cxopocTLro/. B pa6oTa.i
1

-
71

aua

llH3 ~H3HqeCKHX ,IJ.aHHblX npOBO,!J.BllCJI Ha OCHOBe BeCLMa 

npH6llB)KeHH~X nonyaHallHTHqeCKBX peWeHBH 3TBX ypaBHeHBH 

/cM/ 1 / /. 

He.IJ.aBH0/8/ uaMH 6blnB nonyqeHbl 6onee Toqu~e pe3ynL

TaT~. 3To .IJ.OCTBrHyT~ B pe3ynLTaTe nepexo,IJ.a K qacneu

HOMY peweHHIO ypaBHeHHH Ha 3BM B BllOllHe ecTeCTBeHHO

ro H He06XO,IJ.HMOrO yqeTa HeKOTOpblX ~KTOpOB, CllOC06H~X 
llOBllBJITb Ha OUeHKB Ha HOBOM ypOBHe TOqHOCTB *. 

B BTore y,IJ.anocL nposecTH auana3 3KcnepaMeHTOB no 

a,IJ.pOH- .ll,IJ.epH~M B3aBMO,IJ.eHCTBBJIM C 60llbWei TOqHOCTbiO 

H B 6onee WBpOKOM HHTepsane 3HeprBB. 

"'lJi)HBe,IJ.eHH~e B paOOTe 181 MeTO.IJ.HqeCKBe pe3yllLTaT~ 
,IJ.eMOHCTpBpyiOT He06XO,!J.BMOCTb O,IJ.HOBpeMeHHOrO yqeTa BCeX 
~KTOpOB, OKa3~BaiOIUBX cpaBHBMOe BnB.IIHBe. 3TO llO,IJ.
TBep)K.IJ.aeTCJI TaK)Ke pe3ynLTaTaMB pa6oT~19! owu6oquocTb 
KOTOpOi o6yCllOBlleHa BMeHHO OTCYTCTBHeM TaKOrO yqeTa. 
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liOJILWOe 'IHCJIO 3KCDepHMeHTaJILHLIX AaHHLIX, B KOTOpbiX 

DpOJIBJIJIIOTCJI Ka'leCTBeHHO pa3JIH'IHLie XapaKTepHCTHKH npo

n;ecca, AOCTaTO'IHO XOPOWO ODHCLIBaeTCJI MOAeJILIO. 

ManosepoJITHO, 'IT06LI 3TO cooTBeTCTBHe 6~o~no cny

'laHHLIM. CKopee scero, cneAyeT AYMaTL, 'ITO MOAeJIL oT

pa~aeT OCHOBHLie qepTLI npon;ecca MHo~eCTBeHHoro po~

AeHHJI, T.e. AOD}'IUeHHJI, DOJIO~eHHLie B ee OCHOBy, JIBJIJI

IOTCJI npaBHJILHLIMH. 

HeCOMHeHHO, Ba~HLIM BLIBOAOM, BLITeKaiOIUHM H3 MO

AeJIH, JIBJIJieTCJI 3aKJIIO'IeHHe, 'ITO npon;ecc DHOHH3aD;HH 

OT aKTa CTOJIKHOBeHHJI nepBH'IHLIX aApOHOB AO B03HHKHOBe

HHJI peam.Hwx rr -Me3oHoB oxBaTLIBaeT npocTpaHCTBeHHo

BpeMeHHoi HHTepsaJI DOPJIAKa JIAepHoro. 

0AHaKO He MeHee Ba~HLIM CJieACTBHeM pa3BHTHJI HC

CJieAOBaHHH aApOH-JIAepHoro B3aHMOAeHCTBHJI JIBJIJieTCJI 

DpHHD;HDHaJILHaJI B03MO~HOCTL ero HCDOJIL30BaHHJI AJIJI H3-

BJie'leHHJI AODOJIHHTeJILHOH HHtiJopMaD;HH 0 CTpyKType aA

POHOB. 

3,AeCL Mbl KpaTKO 06Cy,AHM O,AHH H3 acneKTOB 3TOrO 
sonpoca. 

2. MO):(EJih
11

-
8)t KBAPK-FJIJOOHHAJI MO):(EJih 

/KFM/ CTPOEHHJI A,4POHA 

11-8/ 
Mo.AeJIL 6~o~na ctiJopMynuposaHa B pe3YJILTaTe H3y-

'leHHJI CHTyan;HH, CJIO~HBWeHCJI B 06JiaCTH a,ApOH-JI,AepHLIX 

B3aHMO.AeicTBHH, aHaJIH3a npoTusopequB: c CYIUeCTBOBas

WHMH npe,ACTaBJieHHJIMH /KaCKa,AHaJI, rH,ApO,AHHaMH'IeCKaJI 

MO,AeJIH/, B03HBKWHX C DOJIBJieHHeM HOBLIX 3KCDepHMeH

TaJILHLIX ,AaHHLIX. HMeHHO 3TH npoTHBope'IHJI BLIHY.AHJIH 

B OCHOBy MO,AeJIH DOJIO~HTL HeTpHBHaJILHOe B TO BpeMJI 

YTBep~,AeHHe. Ero cyTL COCTOHT B TOM, 'ITO B pe3yJILTaTe 

B3aHMO,AeHCTBHJI HaJieTaiOIUero a,ApOHa C O.AHHM H3 HyK

JIOHOB JI,Apa 06pa3yeTCJI JIH,ABpyiOIUaJI CHCTeMa, cpaBHH

TeJILHO CJia6o B3aHMO,AeHCTBYIOIUaJI B JI,Ape, H CHJILHOB03-

6y>K,AeHHaJI CHCTeMa-KJiaCTep, B3aHMO,AeHCTBHe KOTOPOH C 

HyKJIOHaMH JI,Apa JIBJIJieTCJI CHJILHLIM. fiOCJie,AHee 06CTOJI

TeJILCTBO DO JIOrHKe 3TOH MO,AeJIH onpe,AeJIJieT OCHOBHLie 
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Ha6JIIO.Aae.t.t:ble pa3JIH'IHJI npoueccoB po>K,AeHHJI B a,ApoH

HYKJIOHHLIX H a,ApOH-JI,AepHLIX CTOJIKHOBeHHJIX, peaKD;HIOJI,A

pa Ha npoxo.AJIIUHH B HeM npouecc. 

0THOCHTeJILHaJI naCCHBHOCTL JIH.AHPYIOIUeH CHCTeMLI, 

DO,ATBep>K,AeHHaJI pa3JIH'IHLIMH rpynnaMH/10 ... 13 / pa3HLIMH 

cnoco6aMH, o6ecnequsaeT npu6n~eHHoe paseHcTBO K03til

tiiHUReHTOB HeynpyroCTH B a,ApOH-a,ApOHHLIX Ha,ApoH-JI,Aep

HLIX CTOJIKHOBeHHJIX H 06'LJICHJieT pJI,A ,ApyrHX 3tlltlJeKTOB, 

He COrJiaCyiOIUHXCJI C npe,ADOJIO~eHHeM 0 MrHOBeHHOM BOC

CTaHOBJieHHH "HOpMaJILHLIX" CBOHCTB Heynpyro DpOB3aHMO

,AeicTBOBaswero a,ApoHa /no,Apo6Hee CM. B 11 Lj. BnonHe 

eCTeCTBeHHO B03HHKaeT BODpOC, MO~HO JIB HHTepnpeTH

poBaTL 3TO YTBep>K,AeHHe B paMKaX 6LICTpopa3BHBaiOIUeHCJI 

B HaCTOJIIUee BpeMJI KBapK-rJIIOOHHOH MO,AeJIH/KrM/ CTpoe

HHJI a,ApoHa? 

0TBeT Ha Hero Ha Ka'leCTBeHHOM ypOBHe 6biJI ,AaH B 

pa6oTe BaH Xosa 
114

: B KOTOpOH OCHOBHLie DOJIO~eHHJI 
HaWeH MO,AeJIH 11 - 81 ,AOCTaTO'IHO JICHO npe,ACTaBJieHLI Ha 

JI3b1Ke KrM. 

KrM Jisno Y'IHTLIBaeT H3BeCTHLIH tiJaKT, 'ITO a rny6oKo

Heynpyrux npoueccax (e , p) , ( v , p) H <11 , p) so B3aHMO.Aei

CTBHe BOBJieKaeTCJI JIHWL HeKOTOpaJI .AOJIJI (1-o) HMDYJILCa 

npoToHa. OcTaJILHaJI qacTL o He ,AaeT BKJia,Aa H CBJI3aHa 

c HaJVt,HeM HeiTpaJILHoro rJIIOoHHoro noJIJI. B sapuaHTe 

KrM a npHHJITO, 'ITO 3tlltileKTHBHOe B3aHMO,AeHCTBHe Me~.AY 
KBapKaMH, Me~.AY KBapKaMH H rJIIOOHaMH CJia6ee, 'leM 

Me~.AY r JIIOOHaMH. 

B COOTBeTCTBHH C TaKOH KapTHHOH npH CTOJIKHOBeHHH 

a,ApOHOB BLICOKOH 3HeprHH, CODPOBO~.AaiOIUeMCJI MHO~ecT

BeHHLIM po>K,AeHHeM, HX rJIIOOHHLie DOJIJI CHJILHO B3aHMO,AeH

CTBYIOT. 3TO DpHBO,AHT K HX CpLIBY H o6pa30BaHHIO Bbi

COKOB036y~,AeHHOrO COCTOJIHHJI, KOTOpoe BDOCJie,ACTBHH pac

Da,AaeTCJI Ha BTOpH'IHLie a,ApOHLI DHOHH3aD;HOHHOH 'laCTH 

cneKTpa. Cne,AoBaTeJILHO, CHJILHoe B3aHMO.AeicTBHe KJiac

Tepa C HYKJIOHaMH CBJI3aHO C CHJILHLIM rJIIOOH- rJIIOOHHLIM 

B3aHMO,AeHCTBHeM, a CaM MeXaHH3M KJiaCTep - HyKJIOHHOrO 

B3aHMO,AeHCTBHJI, DpHHJITLIH B MO,AeJIH 11- 81 , COCTOHT B 

cp~o~se rJIIOoHHLIX nonei HYKJIOHOB JI,Apa KJiacTepoM. 

C ,Apyroi CTOpOHLI, KBapKH, JIHWeHHble rJIIOOHHOrO no

JIJI B pe3yJILTaTe nepsoro ~e CTOJIKHOBeHHJI, npoJieTaiOT 

B JI,Ape, npaKTH'IeCKH He B3aHMO,AeHCTByJI. fiocJie,AyiOIUee 
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aoccrauoaneuue KBapKaMB uopManLuoro rmoouuoro non11 
npBBO,D.BT K o6pa30BaHBIO BTOpB'IHLIX 'laCTBU, COCTaBnJIJO
lUBX I}JparMeHTaUBOHHYJO o6naCTL cneKTpa. 0THOCHTenL
HaJI cna6ocTL KBapK- rmoouuoro BJaBMO.D.eiicTBHJI, no- BH.D.B
MOMY, no,D.TBep)K,D.aeTCJI TaK)Ke He,D.aBHHM auanHJOM ypOBHeii 
qapMOHHJI / 151 . 

TaKHM o6pa3oM, c noJBUHii KrM npe,D.craanJIJOTCJI 
eCTeCTBeHHLIMH KaK JIBneHBe nHOHB3aUBB, TaK B conpo
BO)K,D.aJOIUBH ero Jl}li}JeKT nB,D.HpOBaHBJI. 

EcTeCTBeHHLIM TaK)Ke npe,D.CTaBnJieTCJI B OCHOBHOe yT
Bep)K,D.eHHe MO,D.enB 11 - 8/, JIBllJIIOIUeeCJI, KaK MLI BB.D.HM, 
cne,D.CTBHeM .D.BYXKOMnOHeHTHOCTH CTpOeHHJI a,D.pOHa. 

0.D.HaKo conocraaneuue KrM c MO.D.enLJO 11- 81ue orpa
HH'IHBaeTcJI Ka'leCTBeHHLIM ypOBHeM. 

C O,D.HOH CTOPOHLI, K['M, KaK MLI OTMeTHnH, KOHKpeTH-
3HpyeT CMLICn I}JeHOMeHOnOrH'IeCKBX napaMeTpOB MO,D.enH 
H MeXaHH3M Knacrep-uyKnOHHOro B3aBMO,D.eHCTBHJI,KOTOpLiii 
onpe,D.enJieT crpyKrypy MaTeMaTH'IecKoro annapara JToii 
MO,D.enH. 

C ,D.pyroii CTOpOHLI, pa3BBTaJI B/l- 81 I}JeHOMeHOnOrHJI 
npe,D.ocraanJieT KrM B03MO)KHOCTL Konuqecraeuuoro onu
caHHJI a,D.pou- JI,D.epuLix npoueccoa B TeM caMLIM nonyqeHBJI 
,D.OnonHHTenLHOH HHI}JOpMaUBH 0 BenB'IHHe napaMeTpOB co6-
CTBeHHO KrM. 

PaccMaTpBBaJI Knacrep-uyKnouuoe B3aHMO.D.eiicraue KaK 
Jaxaar KnacrepoM rmoouuoro nonJI HYKnoua, uerpy,D.uo no
KaJaTL, 'ITO B3Meueuue TKN MaccLI Knacrepa E 0 a peJynL
rare TaKoro B3aHMO.D.eiicTBHJI onpe,D.enJieTCJI BLipa)KeHBeM 

T = v (E + E - E , )
2

- (P -P , II )2 - p , 2 I • 
KN 0 N N N N N-+- /1/ 

npH'IeM 

P~ = y P~~~ + P~i = (1-o) PN . /2/ 

B(l,2) EN H PN- JueprHJI B HMnynLc uyKnoua .D.O cronKuo
BeHBJI B CHCTeMe noKOJI Knacrepa, EN H PN- - Te )Ke 
BenH'IHHLI nocne CTOllKHOBeHBJI. llonepe'IHLIH HMnynLC HyK
noua p ~ + , nony'leHHLIH B peJynLTaTe B3aBMO,D.eHCTBBJI, 
KaK B npe)K,D.e 181 • nonarancJI paBHLIM cpe,D.HeMy nonepequo-

6 

MY HMnynLCY OT,D.a'IH B HYKllOHHLIX CTOnKHOBeHHJIX <P~+ > = 
= 0,45 F:JB/c. 

3ueprHH, nepe,D.aHHaJI JI.D.PY npH BJaHMO,D.eHCTBHH Knac
Tepa C HyKnOHOM, TO eCTL KHHeTH'IeCKaJI JHeprHJI HYKllOHOB 
OT,D.a'IH B CHCTeMe nOKOH H,D.pa,onpe,D.enJieTCJI COOTHOWeHH
eM 

t (E' -{3 P',l)y -m , 
N k Ni. k N /3/ 

r,D.e yk H {3 k - nopeuu-I}JaKTOp H CKOpOCTL Knacrepa B e,D.H
HHUaX CKOpOCTH CBeTa B na6oparopHOH CHCTeMe. 3a C'leT 
Jaxaara copaaHHLIX noneii HyKnouoa Macca Knacrepa pac
TeT, a CKOpOCTb yMeHLWaeTCH C yaenH'IeHHeM nyTH, npo
XO,D.HMOrO B JI,D.pe. 

A,D.eKaaruwii TaKoii Kapruue BapHaHT ypaBHeHHH ,D.BH
)KeHHJI Knacrepa B JI,D.pe, npe,D.no)KeHHLIX aaropaMH 111 

, 

MO)KeT 6LITb npe,D.CTaBneH B npe)I(HeM BH,D.e: 

_dE _ z 
-d -- =- t p 7T [ r r· dz' z o+ -=-- ----- 12 

Zo V;Y 2(z~ . 

/4a/ 

_<!_~_Q_ 
dz 

z 
T ( z ) [ r f dz ' 2 KN p rr 0 + . --=..:::::.=::=:::..1 , 

Zo yy2(z')-1 
/46/ 

r.D.e /4a/ onucwaaer HJMeueuue nonuoii, /46/ - auyrpeu
ueii JueprHH Knacrepa. B ypaaueuHJIX /4/ E - nonuaJI 
JHeprHJI, E 0 - Macca Knacrepa, a y - ero nopeuu-l}laKrop, 
z

0 
- TO'IKa pO)K,D.eHHJI KnacTepa, Z - TeKyiUaH KOOp,D.H

HaTa .D.BH)KeHHJI ero ueurpa uuepuuu, p - nnoruocrL uyK
nouoa B JI,D.pe. 

BenB'IHHa r - uaqanbHLIH nonepe'IHLIH pa3wep po~-
o 6 ~ ,D.euuoro Knacrepa, T .e. paJ:wep o nacru, Janonueuuou 

rmoouuoi warepueii, KoropaJI pacnpe.D.eneua B MOMeur 
coy,D.apeHHJI no o6'LeMaM cranKHBaiOIUHXCJI uyKnouoa. B co
oraeTCTBHH c KiM pa.D.HYC JTOH o6nacru orpauuqeu CHHJY 
aenH'IBHOH r O = < r N > /npH nonHOM nepeKpLITHH HyKnOHOB; 
<rN > - cpe.D.HHH pa.D.HYC uyKnoua/, a caepxy·r 0 ,2 <r N > 
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/npa nepa4»epB'IeCKBX cTonkHOBeHBJIX/. Hcnonlt3Y .. JJ.HJI <r ~ 
senH'IBHY 0,8 d>..w, MO:lKHO nony'IHT.It r 0 = 1 ,2 d>..w I '3TO 

3HaqeuHe i Hcnon~t3osanoclt uawH H pau~twe 11 - 81 I. 
HaqanbH.Itle 3Ha'leHHJI E (z 0 ) H E 0 (z 0 ) /aweeTCJI B 

BHJJ.Y, 'ITO B pawKax KrM senH'IHHa o H Ko'3tWIH:u;HeHT aeyn

pyrocTB N -N B3aHMOJJ.CHCTBHJI - npakTH'ICCkH OJJ.HO H TO 

:lKe/ onpe)J.CJIJIIOTCJI COOTHOWCHBJIMB 

E(z 0 )=-oE1n ; E 0(z 0) ""o . y S /5/ 

/1-8/ 
B ypasaeHBJIX /4a,6/, Kak a npe:lKJJ.e • npeJJ.nonaraeTcJI, 

'ITO CkOpOCT.It pacmapeHBJI KnacTepa 6nH3ka k CBCTOBOH. 

Ha cospeweHHOM JI3Wke KBaHTOBOH xpoMOJJ.BHaMHkB '3TO 

COOTBCTCTBYCT 6e3MaCCOBOMY rniDOHHOMY DORIO. 

TakBM o6pa30M, B pawKax KrM cacTeMa ypasaeaail 

He COJJ.Cp:lKHT CB060JJ.HitlX napaMeTpOB, CDCUB~B'IeCkBX )J.JIJI 

a,IJ.pOH- .IIJJ.CpH.ItlX B3aHMOJJ.CHCTBBH. 

fipeJJ.CTaBHCHHaJI MOJJ.B~Bka:QBJI MOJJ.CHB/i-8/ CDOC06Ha, 

Kak a npe:lKHBH ee sapaaHT, ,naTb HHTepnpeTa:u;BJO 3Haqa

TeJILHOMY kOJIB'ICCTBY Ha6HIOJJ.CHBH, xapakTCpH:blX ~.II a,n

poH-.IIJJ.epH:blX B3aBMOJJ.CHCTBBH,B 6e3 JJ.CTaJibHOrO peweHBJI 

CHCTCMbl /4/ /CM. /8//. )J,JIJI '3TOrO JJ.OCTaTO'IHO BCDOJib• 

30BaHHJI HCkOTOpltlX npe,neJibHbiX nepeXOJJ.OB H akCBOMaTHkB 

MO)J.CJIH. 0,nHakO, HCTI0Hb3Y.II TCXHHkY peWCHH.II CHCTCM:bl 

/1/ H Depexo,na J( Ha6niDJJ.aCM:blM BCHH'IHHaM, H3HO:lKCHHYIO 

B 181 , MO:lKHO DpOBCCTH 6onee CTporoe kOHH'ICCTBCHHOC CO

DOCTaBJICHHC C '3kCDCpHMCHTOM. 

Ha puc. 1-5 npoBOJJ.HTC.II cpasaeHHe pac'leToB npH 

0 = 0,28 C '3kCDepHMCHTanbH:blMH )J.aHH:blMH B TOM :lKC 

o6'beMe, 'ITO H B 181 . HCkHIO'ICHHC COCTaBH.IIIOT puc. 1,2, 
r.ne npase.neaw pe3yJILTaTw, nonyqeaawe B p-&m B3aHwo

,neilcTBH.IIX npB Ern = 400 r 3B 1161 . 
Pa3yMeeTc.ll, pe3yn~tTaTw 3aBHC.IIT OT 3Ha'leHBJI se

nH'IHHW o . · 0,nHakO DOCkOH.ItkY CHHbHee BCero OT Hee 

3aBHCHT <n g>, CM. pUC. J, TO Bltl60p 0 6Wn DpOH3Be,neH 

nyTeM cpasHeHH.II aweHHO c '3TOB xapakTepHCTBkOB. H3 

pHCYHka BBJJ.HO, 'ITO: 

0"" 0,28 ± 0,08. /6/ 

8 

tO 

Q 

• 
2 

0,8 

0,'1 

<ns> 

~-----~----------~----------~-----~~-----~~~·F3B 
<n,> 

J..fo 
t ,.......--'-' 

<nJ> "'llrL . 

<ns) -PfJ 
~ .. . ---

, , I I , • E,r3B 
tD 50 tOO 200 ¥00 

Puc. 1. 3Hepzemut~ecKalf 3aeucuMocm& xapaKmepucmuK emo
put~H&IX t~acmu14 e P- ~" 111 e3auMooeucmeuJix: a/ cpeoHJIJI 
MHoxecllleeHHocm& peAJimueucmcKux t~acmu14 I 3Kcnepu-
MeH•116·211 /; 6/ cpeOHJIJI MHOJKeC1116eHHOC111b g - 'IQC111UI41 

icpuewe 1 ,2,3 coo•ee•c•ey~ali 3Ha<~eHUJIM napa..we111pa o = 
= 0,20; 0,28 u 0,36 coo•ee•c•eeHHO /3KcnepuMeHIII 

1211 
/; 

e/ A - 3aeucu..woc•• cpeoHeil MHoxec•eeHHoc•u s- u g -
'IQCIIIUij /3KCnepUMeH111 121/j. 
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1 

Puc. 2. PacnpeoeAeHuA no t~ucAy n8 a p- .?;m e3auMooeu-
CII6UAX npu 3HepzuAx 24 F3B - a/; 50 F3B - 6/; 67 F3B -
a/; 200 F3B- z(· 300 F3B- o/; 400 F3B- e/ 
/3KcnepuMeHm 12 .!~21 /. 
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OTMeTBM, 'ITO /6/ O'leH& 6nB3KO K pe3yn&TaTy, nony
'leHHOMY COBCeM He.IJ,&BHO B/ 17 

I npB BCCJie.IJ,OBaHBB rny60KO

Heynpyroro npouecca (p. ,p) /nps .IJ.OCTaTO'IHO 6on&wsx Q 2/: 

8 "' 0,30 ± 0,08 nps Q
2

"' 3,5 F3Blc 2 /7/ 

YcTaHoBneHHaa CBS3b Me~y napaMeTpoM 8 B xapaK

TepBCTBKaMB MHOlKeCTBeHHOrO pOlK.IJ,eHBS ll03BOJISeT no

ny'IBTb eme O.IJ,BH BalKHwB pe3yJibT&T. 

)J.na 3TOro paCCMOTpBM B3ABMO.IJ,eBCTBBe pa3BWX a.IJ,po

HOB, Hanps.wep 17 -.we3oHa c npoTOHOM. Boo6me rouopa, 

3Ha'leHBS napaMeTpa 8 .IJ,JIS 3TBX a.IJ,pOHOB MOryT OTJIB'IaTb· 

ca. Tor.IJ,a cpe.IJ,Hee 3Ha'leHse nopeHu-~KTopa KnacTepa 

.IJ.OnlKHO COBDA.IJ.&Tb He C nopeHU-~KTOpOM CBCTeMW UeHTpa 

BHepUBB 'I&CTBil /K&K B cnyqae p- p CTOJIKHOBeHBJI/ y c , 
a C nopeHU-~KTOpOM CBCTeMLI UeHTpa HHepllBB BX rmooH

HLIX none:ii: Y 8 • 

EcTeCTBeHHO npe.IJ.nonolKHTb, 'ITO HMeHHO 3TBM o6ycnou

neHa acBMMeTpBa yrnouwx pacnpe.IJ,eneHBii 'laCTBil, polK

.IJ.eHHLIX B nsoa-ayKnoHHwx B3aBMO.IJ.eiicTBBJIX. Tor.IJ.a HeTpy.IJ.

HO OlleHBTb BenB'IBHY 8 .IJ,JIS 17 ·Me30Ha: 

8 I 8 "' exp [ 2 ( < 11 > - < 11 > l • 17 p 17p p p /8/ 

r.IJ.e 

11 = - ln tg 0 /2 . 

B 3Kcnepa.wesTan&so:ii: pa6oTe/ 181onpe.IJ,eneHw 3Ha'leBBJI 

< 71 > PP =- 3,44 ± 0,01 a < 71 >17 P = 3,61 ± 0,00. IIo.IJ.cTaBnaa 3TH 
3Ha'leHBS B /10/, DOJIY'IBM: 

8
17 

loP = 1,4. /9/ 

OTKY.IJ.A COrJI&CBO /6/ 

o" ... o,39. /10/ 

Yuens'leHse 8 .IJ,na 17 -.we3oHa TecHo KoppenapyeT c 6on&
WBM /no cpaBHeHBJO C p p - B3aBMO.IJ.eBCTBBeM/ Cpe.IJ,HBM 
3H&'IeHBeM K034MIJBilBeHTa HeynpyrOCTB B 17 P·CTOJIKH()BeHBSX. 
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Puc. 3. Pacnpeoe11eHUJ1 no "'UCIIJI n g a p- Ag , Br u 
p..,..C,N, 9

1 
B3aUMooeilcmeuJix npu Ep= 200 F3B /3Kcne

puMeHm 7 /._ Kpuabre 1,2,3 coomaemcmeyK>m 3Ha"'eHUJIM 
napaMempa o = 0,20; 0,28 u 0,36. 

TaKHN o6pa30N, Ha OCHOBe ~aHHLIX DO MHO)KeCTBeHHO" 

NY po~eHJUO nony'leHa o~eHKa ~oJIH swnynbca rr-MeJoHa, 

YHOCHNOi ero r~OHHOi KONDOHeHTOB. H3·3a OTCYTCTBH. 

Ne30HHLIX NBWeHei C~eJiaTb 3TO, Henocpe~CTBeHHO HC· 

noJIItlY• rny6oxoseynpyrse npo~eccw, HeJibl•. 
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B se~aBuei pa6oTe 4»a.JIAa H Cl»eiHMaua1191 * B cBJIJH 

c sccne~oBaHHeM npo~ecca po~eHBJI qacT~ c 6oJibWBMH 

P.l.paccMaTpHBaeTCJI ~onoJIHHTeJibHaJI K 8 BeJIH'IBHa(l-8)

- AOJIJI HMDYJibCa, YHOCBMaJI KBapKOBOB KOMDOHeHTOi.Hc

DOJib3YJI o6~e TeopeTH'IeCKHe C006pa)KeHBJI H HeKOTOpble 

ynpoll.(aro~e nps6JIH)KeHHJI /eM. cTp. 2594,2595 H 2612 
g 19j, CI»H.JIA H 4»eBHMaH DpHXO~JIT K BbiBO~y, 'ITO ~OJIJI HM

DYJibCa, YHOCHMaJI KBapKaMH, B 1T ·Me30He MeHbWe /T.e. 

8 - 6onbwe/, 'I eM B npoToHe. Ka'leCTBeHHO 3TO JaK~'IeHHe 
cornacyeTCJI c /8/. 

AHaJIOrH'IHbiM o6pa30M MO)KHO DOJiy'IHTb O~eHKY 8 H 

,IVIJI K -MeJoua. B pa6oTe 
1201 accne~oBaJIHCb xapaKTepu-

E+Pll 
CTHKH pacnpe~eJieHHJI no 6biCTpOTe Y -1ln ---· · B K + -p 

E-pll 
BJaHMO~eicTBHJIX npa 32 F3B/c. C~BHr pacnpe~eneHHJI 
no y OTHOCHTeJibHO CHCTeMbl ~eHTpa MaCC CTaJIKBBaiOIJ.(HXCJI 

qacTH~ noJBOJIJieT onpe~eJIHTb 8 ~JIJI K-Me30HOB. Hcnonb

lYJI rHCTOrpaMMy, DpHBe~eHHYIO Ha puc. Ja B pa6oTe 
1201 

DOJIY'IHM, 'ITO 8k/8p"'1,4-1,5. TaKHM o6pa30M, 

8k ""orr"" 0,4. 

PaJyMeeTcJI, ua JTOM nepBoHa'laJibHOM H O'leHb npa-

6JIH)KeHHOM 3Tane HCCJie~OBaHHB HeJib3JI O)KH~aTb nOJIHOrO 

coBna~eHHJI ~aHHbiX o 8 , nonyqaeMbiX nyTeM auaJIH3a 

pa3Hblx KauanoB: rny6oKoueynpyroro pacceJIHHJII 171 , po)K

~eHHJI 'laCTH~ C 60JibWHMH p ~ I 191 B a~pOH- a~pOHHbiX 
npo~eccax H MHO)KeCTBeHHOrO po~eHHJI a~pOHOB B cpe~

HeM aKTe npH He60JibWHX P ..l., HCCJie~yeMOrO B ~aBHOR 
pa6oTe. O,llHaKo 6JIH30CTb 3T.HX ~aHHbiX npe~cTaBJIJieTCJI 

HaM BeCbMa Ba)KHOB H noKa3aTeJibHOB. Qua CBH~eTeJibCT· 

ByeT B nOJib3Y OCHOBHbiX cilH3H'IeCKHX npe~DOJIO)KeHHB KrM. 

*~pyrae pa6oTbl no 3aTpouyToi npo6neMe HaM ueaJ
BeCTHbl. 
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3. 3AKJIJOqEHHE 

BLIBO,D;LI, KOTOpble MO)I(HO C,D;enaTL H3 nony'leHHLIX pe-

3ynLTaTOB, no H&WeMy MHeHH10, 3aKJDO'IaiOTCJI B cne,D;yiO

~eM: 

1. 3aKOHOMepHOCTH, H&6JDO,D;&eMLie B a,D;pOH· JI,D;epHLIX 

B3aHMO,D;eHCTBHJIX, COrnacyiOTCJI C npe,D;CTaBneHHeM 0 .D;BYX

KoMnoHeHTHoii: CTPYKType a,D;poHoB B paMKax KrM. 

aj 3cWJeKT Cp&BHHTenLHO cna6oro B3&HMO,D;eHCTBHJI nH
,D;HpyiO~ei CHCTeMLI B .II,D;pe, HMeiO~HH MeCTO HapJI,D;Y C CHnL

HLIM B3&HMO,D;eiCTBHeM nHOHH3&U,HOHHOH KOMnOHeHTLI C HyK

noH&MH JI,D;pa, YK&3LIB&eT Ha H&JIH'IHe .D;BYX KOMnOHeHT B 

CTPYKType &.D;poHa; 

6/ HeH3MeHHOCTL napaMeTpa 0 B WHpOKOM HHTepsane 

3Heprai. ,D;JIJI pa3nH'IHLIX npou,eCCOB CBH,D;eTenLCTByeT 06 

OTHOCHTenLHO cna6oii: CBJI3H Me)I(,D;y KOMnOHeHTaMH, T .e. 

06 HX BLI,D;eneHHOCTH; 

B/ HHTepnpeT&U,HJI MeXaHH3M& Kn&CTep-HyKnOHHOrO 

B3aHMo.D;eiicTBH.II B paMKax KrM KaK cp~a~sa c HyKnoHoB ax 

rmooHHLIX noneii a y,D;osneTsopaTenLHOe onacaHHe a,D;poH

JI.D;epHoro npou,ecca H& ee OCHOBe CBH,D;eTenLCTBYIOT B nonL-

3y CHnLHOrO rJIIOOH· rJDOOHHOrO B3aHMO,D;eHCTBHJI; 

r/ pac'leTLI, BLinonHeHHLie TenepL a paHee /t-8/ ,Hc

nonL3YIOT npe,D;nono)l(eHHe, 'ITO CKOpOCTL paCWHpeHHJI Knac-

TepHOH CHCTeMLI 6nH3Ka K CBeTOBOH. 3TO npe,D;nono)l(eHHe 

T&K)I(e He npOTHBOpe'IHT COBpeMeHHLIM npe,D;CTaBneHHJIM 

KrM: .D;onycKaeTCJI, 'ITO rmooHHoe none MO)I(eT 6LITL 6e3-

MaccOBLIM H, cne,D;OB&TenLHO, 6y,D;y'IH B036f)I(,D;eHHLIM H 

copBaHHLIM, ,D;OJI)I(HO pacnpocTpaHJITLCJI I ,11;0 MOMeHTa a,D;po

HH3&U,HH/ CO CBeTOBOH CKOpOCTLIO. 

2. AHanH3 a,D;pOH- JI,D;epHLIX B3&HMO,D;eBCTBHH C HCnOnL-

30B&HHeM KrM B npaHu,ane no3BOnJieT nony'IHTL, no.D;T

sep,D;HTL ana yTO'IHHTL napaMeTpLI co6cTBeHHO KrM. 

Ha npHMepe n.lr/ ycTaHasnasaeTCJI npe.D;nO'ITH-

TenLHOCTL 6e3Maccosoro rJDOOHHoro nonJI, 'ITO cne.D;yeT a 

H3 KB&HTOBOB xpoy()',D;HHaMHKB. 

)J.pyroe 3aKJDO'IeHBe OTHOCHTCJI K BenB'IBHe o-napaMeT

pa cpe,D;Hero 3Ha'leHBJI ,D;OnB HMnynLca, npBXO,D;JI~eii:CJI Ha 
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rmooHHoe none B HyKnoHe. 0Ho He npoTBBope'IBT ,D;aHHLIM, 

BLITeKaiO~BM B3 aHanB3a rny6oKoHeynpyrux npou,eccos • 

.6onee TOrO, KaK MLI BH,D;enH, MO)I(HO nony'IHTL OU,eHKY 0 H 

,D;JIJI "-.K -Me3oHoB. BecLMa )l(enaTenLHo npo,D;OJI)I(HTL uc

cne.D;oBaHHe B 3TOM HanpasneHBH C TeM, 'IT06LI nony'IHTL 

6onee TO'IHLie pe 3ynLTa TLI. 

3. C ,D;pyroii: CTOpOHLI, HCfiOnL30BaHHe COBpeMeHHLIX 

npe,D;CTaBneHBH KrM B Ka'leCTBe OCHOBLI npBBO,D;BT K BH

TepeCHOMY H O'leHL Ba)I(HOMY pe3ynLTaTy: B03MO)I(Ha KO· 

JIH'IeCTBeHHaJI ciJopMynuposxa Ha ypoBHe CTPYKTYPLI HyxnoHa 

H 6e3 CB060.D;HLIX napaMeTpOB jC'IHTaeM, 'ITO 0 B3BeCTeH 

H3 KrM/ TaKoro, xa3anocL 61a1, 3anyTaHHoro u cno)I(HOro 

npou,ecca, KaK MHO)I(eCTBeHHOe po)I(,IJ;eHBe B JI,D;epHOM Be

~ecTBe. Pa3yMeeTCJI, He nocne.D;HIOID ponL B peanB3au,BH 

3TOH B03M0)1(HOCTH BrpaeT BeCLMa Y.D;&'IHO cciJopMynHf-OBaH

HaJI ciJeHOMeHonorBJI MO,D;enB /l- 8 /. B BTore MO,D;enL/ - 8 / KaK 

B Ka'leCTBeHHOM, TaK H B KOnB'IeCTBeHHOM OTHOWeHBB 

OK&3LIBaeTCJI CBJI3aHHOH C KrM C&MLIM TeCHLIM o6pa30M. 

MO)I(HO BLipa3BTL H&,D;e)I(,D;y, 'ITO ,D;anLHeiiwee HCnOnL30Ba

HBe ,D;aHHLIX aHanB3a a,D;poH- JI,D;epHoro B3&HMO,D;eii:CTBBJI 06-

ner'IHT fiOCTpOeHBe MO,D;enB MHO)I(eCTBeHHOrO pO)I(,D;eHHJI B 

3neMeHTapHOM aKTe. 

ABTopLI npH3HaTenLHLI .6.H. Banyesy, A . .6.rosopKoBy, 

A.B.EciJpeMoBy, B.H.Orueseu,KoMy, 11.B.llony6apHHOBY, 

TI.A.Ycuxy H M.l1.ll1Hpoxosy 3a o6cy)I(,D;eHBe pJI.D;a HHTe

peCHLIX acneKTOB ,D;aHHOH npo6neMLI. 
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